Abstract
Introduction
Though used in various interactions, the expression "university-industry knowledge transfer" has been mostly used to refer to the "exchange of knowledge and technology, between universities and firms" (Rossi, 2010) . Debackere (2004:1) specifies a number of situations in which the term applies and these include: when creating start-up firms engaged in the commercial exploitation of university inventions, when performing collaborative research between firms and academic institutions, contract research and academic consulting commissioned by industry, during the development and commercialization of intellectual property rights on the part of universities, co-operation in the graduate education and advanced training for enterprise staff, as well as when exchanging researchers between firms and universities. A vigorous university research base contributes significantly to industrial and economic growth (Tornatzky, 2000) . This often occurs through people-embedded knowledge transfer as new graduates move into the workforce. Moreover, this has happened through faculty consulting, seminars, publications, and conferences.
In a research carried out by International Institute for Applied Systems Analysis (IIASA) in collaboration with the Vienna Institute of Demography of Austria (2008) , it was noted that human capital formation plays a significant role in a country`s economic development. The perspective of the university as a key contributor to wealth generation and economic development has increased over the decades (Mansfield & Lee, 1996; Dooley & Kirk, 2007) .
The size and scope of university-industry knowledge transfer arrangements have been on the rise in most developed economies over the recent years (Rossi, 2010) , while developing economies, particularly in Africa has been operating in parallel lines. According to Wang and Lu (2007) , a close examination of knowledge transfer literature shows that existing studies on university-industry interactions are either from macro economics perspective and examining the impact of University-industry relations on national or regional innovation system (e.g. Nelson, 1993) , or drawing upon social and institutional theories to examine different types of institutional university-industry interactions in relation to knowledge creation and innovation (Etzkowitz and Leydesdorff, 1997) . Based on a Chinese context, Wang and Lu (2007) weighed in the existing literature framework by focusing their study on the process of knowledge transfer between university and industry. Notwithstanding the growing interests in investigation on knowledge transfer between universityindustry and informing results from various past studies, current research agrees with Wang and Lu (2007) that most of these studies have been conducted in western countries. Thus, there has not been shortage on literature especially on the features, motivations and effects of university-industry knowledge transfer. Also, theoretical frameworks for developed economies have been posted to complement the vast knowledge transfer literature (Cohen et al., 2002; Geuna, 1999; Link et al., 2007; Peters and Etzkowitz, 1990; Rossi, 2010) . However, not much has been done with regard to the role played by the knowledge transfer links in ensuring SMEs' success, worst still, in a developing economy context. Based on this background, the objectives of the study were three-fold: first, to establish the role of academic excellence in revamping SMEs in developing economies such as that of Zimbabwe, and thereby attaining industry development (growth and change), second, to evaluate the extent to which university-industry knowledge transfer enhances SMEs, third, to come up with feasible recommendations to enhance University-Industry Knowledge Transfer linkages in developing economies. While past studies (Dooley & Kirk, 2007) have focused on "grafting the entrepreneurial paradigm onto academic structures", the current study primarily focuses on embedding academic excellence into SME entrepreneurial structures.
The paper is divided in five sections: It commences by addressing the contextual research problems that motivated the study. Section Two sets out the overall research framework based on literature reviewed from seminal and current sources. The methodological issues of data collection and analysis processes are described in Section Three while Section Four reports and analyzes the major findings from the study. Finally, Section Five concludes the paper by highlighting the theoretical and practical implications of the study's findings and possible suggestions for further research.
Literature Review and Conceptual Outline

The Manufacturing sector in Zimbabwe
Zimbabwe basically has five sectors which largely contribute to gross domestic product (GDP), and thereby generate wealth and these include: the agriculture, mining, the service sector especially through tourism, manufacturing and construction (CZI, 2010; UNWTO IOM IOHBTO, 2008) . The manufacturing sector produces various products for both domestic and foreign markets. Furthermore, we note that Zimbabwe has vast mineral deposits which together with agricultural contribute a substantially to economic growth and development, invariably adding to wealth creation (Ndlovu, Goriwondo and Mashingaidze, 2010) . In addition the agricultural sector provides the bulk of raw materials to the manufacturing sector. The manufacturing sector, which is the focus of this study, has been contributing 22% to the country`s GDP which fell from 5% to 17% in 2009 17% in (CZI, 2010 . The sector supplies 50% of its output whilst 63% of its inputs are obtained from agriculture. SMEs have made a major contribution to this output but have been hindered by the apparent challenges that the present study tackle. Bond and Masimba (2002) noted that a long period lies ahead in which damage done to once strong industrial base must be repaired. Such a notation identifies the need to revitalize the manufacturing sector, a part which higher and tertiary education must play. Kariwo (2011) suggest that Zimbabwe only had one University with 2000 students during and immediately post colonialism but the number has since rose to about 40 000 students studying at 12 Universities in Zimbabwe. One, therefore, wonders if tertiary education is really meaningful or it has been just a way of trying to control unemployment rate by delaying someone from seeking a job. According to NewsDay of 31 August 2012, Zimbabwe's struggling manufacturing sector could soon rely on imports to remain afloat due to its failure to compete, underfunding and political uncertainty. According to Goriwondo et al. (2013) , manufacturing sector produces value added products that are easily transferable across national and international borders. Zimbabwean manufacturing sector used to contribute immensely to the country`s GDP, contributing 22% around 2002/3 which has gone down to 17% in /8 (CZI, 2010 . Bond and Masimba (2002) conclude that there is a need to revitalise the manufacturing sector to levels that prevailed in the 1990s. Goriwondo et al. (2013) recommend that Zimbabwe's manufacturing sector should adopt agile manufacturing for it enables organisations to survive and prosper in a competitive environment where continuous and uninterrupted activity take place in a rapid manner (Cheng et al., 2000) . Situations such as intensified competition, turbulent business environment, diversified demand, numerous new technological capabilities and utilisation of such technologies call for the agile approach. Enablers of agile manufacturing includes both managerial and technological (Wang, 2006) .
University-Industry Knowledge Transfer in SMEs
It has been largely propounded that we are now living in the knowledge-based society in which knowledge has indeed become the strategic source of generating innovation capacities for firms to maintain sustainable competitive advantages in the fast changing business environment (Lambooy, 2004; Lazzeretti and Tavoletti, 2005) . Universites have never commanded such an increasing attention from the industry. As economies strive to become knowledge-based, there has been an increasing demand for innovation and this has brought about new challenges for universities to move beyond their traditional role as educational institution and develop more outreach activities in partnerships with industries (Etzkowitz and Leydesdorff, 2001) . One of an important means for university to engage with industry is through technology transfer and commercialization activities. According to Wang and Lu (2007) , the development of universityindustry knowledge transfer activities embodies a number of institutional and organizational trends as well as government efforts in building up and enhancing firm competitiveness based on effective knowledge creation.
Based on a Hong Kong context, Sharif and Baark (2008) illuminate the role played by university-based technology transfer offices (TTOs) in driving the transfer of research-based knowledge and technology from institutions of higher education to industry. The authors found that, while TTOs originally served primarily to generate additional revenues for their affiliated universities through the creation and commercialization of intellectual property rights, that role has gradually evolved to support innovative start-up companies through technology transfer. SMEs have not been spared of this role. Policymakers increasingly view universities as possible engines of economic growth, via the commercialization of intellectual property through technology transfer using culture as a transmission mechanism (Siegel & Phan, 2005; Ndoda & Sikwila, 2013) . This observation has been echoed by Markman et al. (2005) who noted that universities, such as Chinhoyi University of Technology, have adopted formal mission statements regarding the role and importance of technology transfer as an accelerator for change as indicated in Figure 1 Tsoukas (2001) claims that new product development calls for 'actionable knowledge for the creation of intellectual property and the identification of new market opportunities.' In a study carried out on SMEs in Taiwan, Huang, Chang and Henderson (2008) noted that operational circumstances change as the process of new product development goes through different stages of its development, and so do challenges faced. Thus Huang et al., (2008) summarized and confirmed the following challenges hindering knowledge transfer between the knowledge provider and the knowledge seeker. Source: Huang, Chang, and Henderson (2008:623) Paul (2001), argue that a large number of SMEs fail because of non financial reasons such as lack of forecasting or planning skills, a lack of skilled human resources and poor management practices. The assertion by Paul (2001) was supported by Zindiye (2008) who said the current financial problems and lack of management skills such as human resources, marketing and general management have to be fully utilised if the sector wish to reduce capital cost of creating new jobs. In spite of the potential of SMEs to provide employment and income to the majority of people in developing countries, their performance has been characterised by low contributions to GDP, low growth rates and the inability to graduate into larger companies (Berry et al., 2001 & Liedholm 2002 . In contrast to large firms, SMEs` poor performance and inability to market their products both domestically and abroad has resulted in limited incomes, and thereby purchase of technology for better production processes (Kimura, 2003) . This has been one of their causes of stagnation. Dooley and Kirk (2007) propose that in order for university and industry to establish and sustain collaboration, they must gain mutual benefit from the interactions. The authors summarize the benefits from a university perspective of collaborative research with industrial partners as follows: Access to sources of research funding in addition to their traditional public sources, which allows research managers to deepen their competencies and increase the capacity of research undertaken. Increased access to proprietary technology held by industry that facilitates the discovery process. This technology can take the form of process equipment that increases capacity or speeds up the discovery time. On the other hand, when examining the industry benefit derived through university-industry collaboration, the key drivers include:
University-Industry Linkages Drivers
Access to base scientific competence built up within the university through public research funding. Access to knowledge (both codified and tacit) that has been developed within the research centre through decades of publicly funded research. Access to world-class academics that are both scientifically and industrially aware of the state of the art. Acquire competitive advantage by gaining access to better leads through faster channels than their competitors, thereby enhancing the product development process. Access to rich sources of highly skilled researchers. Often, collaborative research with university can be more cost-effective since universities may already have the infrastructure in place. Rappert et al. (1999) views the university as possessing a dual mission of education and discovery research, where the output of the entity is portrayed as a public good. Government acts as the primary funder of academic research, where the research is disseminated as a "free good" to society (which includes industry) through publications. Despite the perspective of some in universities that this is the traditional role of the university, the basic research model of science has only been in the ascendancy from the mid-nineteenth to the mid-twentieth century (Etzkowitz, 2003) . Grounded on past findings (e.g. Etzkowitz, 2003; Etzkowitz et al., 2000) , the framework in figure 2 above, is based upon the following assumptions and/or propositions:
• Academic researchers have greater levels of freedom in relation to their line of operation;
• sustainability of research was reliant on creative proposal writing (Dooley and Kirk, 2007) ;
• There is need for total government support (financial, training, patents protection) through a devoted ministry of SMEs; • Unlike established industries, SMEs, by their nature may not necessarily be able to provide industry funding into the university system especially in the short run.
• There is a significant time lag of knowledge dissemination to the public (Etzkowitz, 2003) thus collaborative research and venture creation could help manage this anomaly. Thus Santoro (2000) established that university-industry relations can be channeled through four main categories: research support; technology transfer; knowledge transfer; and cooperative research. We add 'collaborative venture creation' and "university-backed startups" to the list, particularly regarding relations with SMEs.
Methodology
A case study was closely followed and monitored in which Chinhoyi University of Technology (CUT) School of Business Sciences was involved in collaboration venture creation with five production and mining SMEs, who preferred anonymity for the purposes of this study. During the evaluation, knowledge transfer barriers of the provider (School of Business) and seeker (SMEs) were explored based on the characteristics of the knowledge source and the recipient guidelines given by Chang (2008) . Progress on the collaborative projects was monitored and evaluated over a period of five years. During the period, the School and the respective SMEs were engaged in collaborative consultancy, research and development. The school provided support to the SMEs in mostly in form of training through seminars and workshops; presentation of research results and expert advice provision in areas such as production, marketing distribution and finance. In special cases, human resources were provided to SMEs in need in form of students on work-related-learning.
Main empirical findings from the case study
Increase in SME Patent grants
Figure 3 below shows the number of patents granted and those pending as a result of the collaboration between the CUT School of Business and the five SMEs. As noted in the figure, the number of patents granted has been on a continuous rise as a result of the collaboration. The number of patents has a potential to outweigh any expectations as represented by the number of patents still pending in 2014.
Sales and profits for the SMEs under review
As illustrated by figure 4 below, although the sales have not being consistent, the aggregated profits for the SMEs in the vase have been constantly on the rise, a clear sign that the knowledge transfer arrangement has been working quite well. It might also be argued that profits have continued to take an upward trend even in times where sales have dropped due to Pareto optimality and marketing efficiency. Thus the proper marketing and finance advice have been provided to the SMEs such that they are able to make a profit even when they sell less.
Revamping the CUT School of Business Entrepreneurship program
The CUT Entrepreneurship and Business Management Program was introduced in 2003 to assist the school (faculty) and students in shifting their reliance from employment seeking, but rather employment creation though establishing their own start-up companies. It is the university's policy to promote such activities for the benefit of the university's provincial locale and Zimbabwe at large. The evaluation of the case realized the need to inculcate these entrepreneurial skills in to all university students regardless of discipline. Such a move could instill a sense of creativity in one's area of focus, such as tourism and hospitality.
Barriers to progressive knowledge transfer
Though the knowledge transfer provider (university) did not lack the teaching capacity, it seemed the provider lacked some motivation, particularly during the early years of the collaboration. As the collaboration began to reap some results, the university began to put in place strategies to reduce the transferring barriers then encourage performance. However, on the part of the SMEs involved, there seemed to be lack of motivation, absorptive and retentive capacities (Szulanski, 1996; Chang, 2008) . As the SME's output progressed through their respective life cycles, the SMEs slowly managed the barriers.
The study further found out that lack of professionalism and management incompetency in most organizations was undermining the contribution made by academic institutions in promoting industrial growth in Zimbabwe. As outlined earlier on, Zindiye (2008) in full support of Paul (2001) , argue that a large number of SMEs fail because of non financial reasons such as lack of forecasting or planning skills, a lack of skilled human resources and poor management practices. The study confirmed this assertion thus the framework for university-SME collaboration is incomplete at least without government support, through a dedicated ministry of SMEs.
Conclusions and Recommendations
According to Katsande and Nota (2011) a highly educated labour force is central to the achievement of sustainable economic growth. This means that academic excellence has to be proportional to economic growth. It is high time SMEs should start employing graduates who will bring with them the much needed innovation and creativity necessary to enhance productivity and demand for their products.
Even though some institutions in Zimbabwe already train entrepreneurs, there is need for the curricular to include students setting up student business. There is also need to ensure that institutions offer curriculum which makes it possible to combine education with building a successful business.
The sector should not be sceptical about employing graduates for they are highly productive because they will be aiming to impress so that they land a permanent job and also because they bring with them fresh ideas and a different way of doing business. Normally university students develop self motivated habits and continuous learning.
This study recommended that; there should be a platform where industrialists work with universities to promote continual inflow of highly skilled labour to spearhead industrial development activities since no industry cannot succeed without accompanying supportive universities to provide international research experience in industrial and economic break through.
There is also need to set up Technology Transfer Offices (TTOs) as these are especially crucial in conveying critical information requirements for all parties involved. TTOs are also critical when it comes to resource mobilization as they are possibly, better placed to link up with different arms.
Based on the pilot project success, the study established a need to run the project at a large scale. If all main universities in developing economies such as Zimbabwe could join arms in creating such collaborations, an economic boom could be inevitable.
